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(54) JOINT STRUCTURE OF EXHAUST PIPE AND ITS MANUFACTURE 

(57)Abstract: 

PURPOSE: To prevent an exhaust pipe from cracking by 
increasing the strength of a coupling p art between an 
exhaust pipe and a joint flange, and to 
manufacturing cost by simplifying its r lanufacture. 
CONSTITUTION: A reinforcing pipe 5 s fitted on an 
exhaust pipe 1 , and a B part is expanc ed into a gradient 
shape, and a C part is expanded further wider. Since the 
exhaust pipe 1 and the reinforcing pip i 5 are expanded 
as they are a double pipe adhering closely each other, 
even when they become thin in bent (arts 7, 8, stress is 
dispersed, and the bent parts 7, 8 the eby maintain 
proper strength. The tips of both the pipes are fitted 
into the inserting hole 2B of a joint flange 2 and fixed by 
welding. 
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CLAIMS 



[Claim(s)] 

[Claim 1]In joint structure of an exhaiist 
exhaust pipe (1), and carries out weldi|ng 
of an exhaust pipe which carries out 
(5) by which simultaneous diameter 
carried out over an expanding part (C! 



pipe which expands the diameter of an end of an 
immobilization at a coupling flange (2), Joint structure 
that adhesion outside attachment of the reinforcement pipe 
expansion was carried out in one with this exhaust pipe (1) is 
K a gradual change diameter (B), and a general diameter (A) 



of said exhaust pipe (1) to an end of a 
[Claim 2]Joint structure of the exhaus 
pipe (1) and a reinforcement pipe (5) w 
a coupling flange (2) in one and welding 
[Claim 3]After fitting a reinforcement f 
of an exhaust pipe (1) and an end (5B) 
as as [ a diameter of an original pipe ], 
which carries out simultaneous expans 
(1A) of an exhaust pipe (1) from it and 
[ a double adhesion pipe and nothing ] 
[Claim 4]In joint structure of an exhau 
exhaust pipe (1), and carries out weldi 
reinforcement pipe (5) and the 2nd she 
exhaust pipe (1) in order, Adjoin a gen< 
pipe (1) and the 1st reinforcement pipe 
change diameter (B), and this gradual < 
portions of an exhaust pipe (1), the 1s 
expanding part (C), and the 2nd gradus 
formed in them, Joint structure of an 
expanding part (E), both reinforcement 


i exhaust pipe (1) with the feature, 
t pipe according to claim 1 , wherein an end of an exhaust 
hich were expanded is inserted in an insertion hole (2B) of 
immobilization is carried out. 

ipe (5) into an end of an exhaust pipe (1), a tip part (1A) 
of a reverse near reinforcement pipe (5) are considered 
A manufacturing method of a joint part of an exhaust pipe 
ion of both the pipes (1) and (5) gradually toward a tip part 
is characterized by carrying out welding immobilization of 
and its tip part (1A) (5A) at a coupling flange (2). 
it pipe which expands the diameter of an end of an 
ig immobilization at a coupling flange (2), The 1st long 
»rt reinforcement pipe (9) are fitted into an end of an 
sral diameter (A) at a double pipe portion of an exhaust 
s, and carry out expansion formation of the 1st gradual 
;hange diameter (B) is adjoined further, Adjoin 3 detonator 
:-2nd reinforcement pipe (5), and (9) in order, and the 1 st 
1 change diameter (D) and 2nd expanding part (E) are 
exhaust pipe fixing an end of an exhaust pipe of the 2nd 
pipes (5), and (9) to a coupling flange (2). 
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[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention r 
of an exhaust pipe which are used for 
[0002] 

[Description of the Prior Art]As exhai 
shown in JP.5-13940.Y (henceforth th 
(henceforth the 2nd conventional teel 
[0003]As the 1 st conventional techno 
spread is formed in the end of the exr 
thin was formed in the coupling flange 
inside the flare part 1A. The annular r 
and the medial surface of the flare pa 
[0004]It fits into the coupling flange 2 
cartridge is welded, and in the exhaus 
reinforcement support 4 formed in th( 
and it is welding the other end 4B to 1 


elates to the joint structure and the manufacturing method 
engines, such as a car. 

st pipe joint structure of an automobile engine, what is 
e 1st conventional technology) and JP,5-19536,Y 
nology) is known. 

ogy is shown in drawing 8, the flare part 1 A of the outside 
aust pipe 1. The tapered shape body 2A which becomes 
2 as it went at the tip, and it has lapped and fitted in 
jcess 3 is formed and welded to the tip of the body 2A, 
-HA. 

and the end of the exhaust pipe 1 of a perfect circle 
t pipe 1, the 2nd conventional technology puts the 
i different body on the periphery 1B of the exhaust pipe 1, 
he exhaust pipe 1 while it welds the one end 4A to the 



lnvention]H< 



i bound ary 
wall 



i exhatst 



pipe 



\ an i 



whole surface 2A of the coupling flang^ 
[0005]Thus, breakage of the exhaust 
coupling flange tends to be prevented. 
[0006] 

[Problem(s) to be Solved by the 
shape body 2A in a coupling flange in 
flange could not be used, or the 
and an original pipe part carried out 
was a problem of stress having 
[0007]Since the adhesion of the 
2nd conventional technology, It is 
4 to a different body in the exhaust 
the reinforcement support ends 4A 
many welded places, there were probh 
increase of weight. 

[0008]Then, an object of this inventior 
method of the exhaust pipe and coui 
[0009] 

[Means for Solving the Problem]In 
invention, In joint structure of an 
exhaust pipe (1), and carries out 
attachment of the reinforcement pipe 
out in one with this exhaust pipe (1) is 
expanding part (C), a gradual change 
pipe (1). 

[0010]In the 1 st invention, an end of 
expanded by insertion hole (2B) of a 
immobilization of the joint structure of 
[001 1]And after a manufacturing 
end of an exhaust pipe (1), Consider a 
reverse near reinforcement pipe (5) as 
expansion of both the pipes (1) and (5 
exhaust pipe (1) from it, Welding 
tip part (1 A) (5A) was carried out at a 
[001 2] And in joint structure of an exh 
expands the diameter of an end of an 
again at a coupling flange (2), The 1st 
reinforcement pipe (9) are fitted into « 
diameter (A) at a double pipe portion 
carry out expansion formation of the 
diameter (B) is adjoined further, 3 
reinforcement pipe (5), and (9) were a 
gradual change diameter (D) and 2nd 
exhaust pipe of the 2nd expanding 
coupling flange (2). 
[0013] 

[Function]The general diameter (A) 
exhaust pipe are covered, and the 
piles sticks to an exhaust pipe end, 
thick increase, and raises the intensity 
changes suddenly is also reinforced 
[0014]In the 4th invention, the 2nd 
carries out improving strength and 
[0015] 



pipe which welded both conventional technologies to the 



lowever, since it is necessary to form the tapered 
id 1st conventional technology, The existing coupling 
1C between the flare part 1 A of the exhaust pipe 1 
thickness reduction at the time of processing, and there 

here and being easy to damage, 
pipe 1 and the reinforcement support 4 is low in the 
jary not only to manufacture the reinforcement support 
1, but in if stress concentrates on the welded section of 
4B and it is easy to damage this end, since there were 
;, such as manufacture difficulty, a high cost, and 



is to provide the joint structure and its manufacturing 
iplihg flange which can cancel such a problem. 

i ord^r to attain said purpose, joint structure of the 1st 

t pipe which expands the diameter of an end of an 
welding immobilization at a coupling flange (2), Adhesion outside 
5) by which simultaneous diameter expansion was carried 
carried out at an end of an exhaust pipe (1) over an 
dameter (B), and a general diameter (A) of said exhaust 

exhaust pipe (1) and a reinforcement pipe (5) which were 
coupling flange (2) is inserted in one, and welding 
the 2nd invention is carried out. 
meth|od of the 3rd invention fits a reinforcement pipe (5) into an 
tip part (1 A) of an exhaust pipe (1 ), and an end (5B) of a 
as [ a diameter of an original pipe ], and simultaneous 
is gradually carried out toward a tip part (1 A) of an 
immobilization of [ a double adhesion pipe and nothing 3, and its 
coupling flange (2). 

just pipe which joint structure of the 4th invention 
exhaust pipe (1), and carries out welding immobilization 
long reinforcement pipe (5) and the 2nd short 
end of an exhaust pipe (1) in order, Adjoin a general 
an exhaust pipe (1) and the 1st reinforcement pipe, and 
st gradual change diameter (B), and this gradual change 
det >nator portions of an exhaust pipe (1 ), the 1 st-2nd 
; jjoined in order, the 1 st expanding part (C), and the 2nd 
expanding part (E) were formed in them, and an end of an 
1 part (E), both reinforcement pipes (5), and (9) was fixed to a 



gradual change diameter (B) and expanding part (C) of an 
pipe (5) which fitted into the exhaust pipe (1) in 
ves as an increase in the section modulus by substantial 
of tube ends. And the thin-walled part in which a path 
thick increase, and stress concentration is avoided, 
reinforcement pipe constitutes further 3 detonators, and 
stress distribution more. 



ard 

reinforcement p 



by 



[Example]In the 1 st example of drawin 1 1 , the reinforcement pipe 5 is fitted into the exhaust 
pipe of the diameter (diameter of an original pipe) of general of the portion of the range shown 
with the numerals A, and the diameter of both the pipes 1 and 5 of both is expanded for the 
portions of the numerals B which adjoi i the general diameter A, and the numerals C which adjoin 
the portion B further. 

[0016]At this time, the range B forms i path in tapered shape as a gradual change diameter 
enlarged gradually, and processes the jortion of C into an overall diameter as an expanding part. 
Such processing puts both the doubly piled-up pipes 1 and 5 into a negative form, and is 
performed by pushing in and carrying c ut bulging of the elastic bodies, such as rubber, inside the 
exhaust pipe 1 etc. Expanded processing extended from the inside with rate types, such as 
punch, may be sufficient. 

[0017]Thus, after forming the gradual change diameter B and the expansion part C in the form of 
the stuck double pipe, the ends 1A an J 5A of both the pipes 1 and 5 are inserted in the insertion 
hole of the coupling flange 2 of cold forging in one, and welding immobilization is carried out at 
the coupling flange 2. The numerals 6 ;how this welding. 

[001 8] Spot welding of both the pipes ' and 5 can be carried out to **, and they can also 
improve adhesion. Although one step < f diameter expansion is performed and a thin-walled part 
arises in both the pipes 1 and 5 in the crimp parts 7 and 8, stress distribution is carried out by 
using an adhesion double pipe, and intensity of the example [ 1st ] of drawing 1 increases. 
[0019]Although it is the same as that of said 1st example to fit into the exhaust pipe 1 and to 
use the reinforcement pipe 5 as an adiesion double pipe of the 2nd example of drawing 2 at it, in 
this 2nd example, it is with two gradual change diameter B 2 , and two expanding part C 1 and 
C 2 , and differs in that the diameter is sxpanded to two steps. 

[0020]it is expanded to two steps like the 2nd example while the 3rd example of drawing 3 
corresponds to said 4th invention, fits into the exhaust pipe 1 in order, puts the 1 st long 
reinforcement pipe 5 and the 2nd brie* reinforcement pipe 9 on it and uses them as adhesion 3 
detonator. At this time, the 2nd reinfo -cement pipe is expanded over all the ranges. 
[0021]Although two steps are expanded with adhesion 3 detonator in the 3rd example, the 
number of reinforcement pipes can be increased by expanding three steps with adhesion 4 
detonator etc., and the number of stages of expansion can be increased. The reinforcing 
operation is similar although it differs n that the gradual change diameter B is not tapered shape, 
and the 4th example of drawing 4 comprises a surface of a sphere from the inside, and an R side 
from the outside as compared with tb s 1 st example of drawing 1 . 

[0022]The 5th example of drawing 5 d ffers in that the portion which is equivalent to 2nd gradual 
change diameter B 2 as compared with the 2nd example of drawing 2 comprises a surface of a 
sphere. It differs in that the 6th example of drawing 6 is formed at the range with it as compared 
with the 1 st example of drawing 1 . [ a taper part of a gradual change diameter long to the shaft 
orientations of the exhaust pipe 1, and ] [ wide ] 

[0023]The 7th example of drawing 7 expands the adhesion double pipe on which the exhaust pipe 
1 and the reinforcement pipe 5 were j ut, welding immobilization of those ends is carried out at 
one side 2A of the coupling flange 2, e nd other points are the same as the 1 st example of 
drawing 1 . 
[0024] 

[Effect of the lnvention]Since the joint structure of the exhaust pipe of this invention is 
constituted as mentioned above, it becomes the multiple pipe structure which the reinforcement 
pipe stuck and stress is distributed al »o in the portion to which the thickness of an exhaust pipe 
becomes thin by expansion, It is possible for there to be no fear of the crack development in a 
flange weld zone, a crimp part, and a gradual change diameter, and also to make thickness of an 
exhaust pipe general part thin, and a weight saving and cost reduction can be planned. The 
existing flange can be used, and it is not necessary to manufacture a reinforcement pipe 
independently, and can be processed simultaneously with an exhaust pipe, and moreover, since 
only a general diameter expansion wo 'k process is required, manufacture is easy and becomes 
cost ** also from this field. 
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[Brief Description of the Drawings] 
[Drawing 1]Drawing of longitudinal sec 
[Drawing 2] Drawing of longitudinal sec 
[Drawing 3]Drawing of longitudinal sec 
[Drawing 4]Drawing of longitudinal sec 
[Drawing 5] Drawing of longitudinal sec 
[Drawing 6] Drawing of longitudinal sec 
[Drawing 7]Drawing of longitudinal sec 
[Drawing 8] Drawing of longitudinal sec 
[Drawing 9]Drawing of longitudinal sec 
[Description of Notations] 

1 Exhaust pipe 

1 A and 5A Tip part 

2 Coupling flange 

5 and 9 Reinforcement pipe 
7, 8 crimp parts 
A General diameter 

B, Bj, B 2 , and D Gradual change diam 

C, Cj, C 2 , and E Expanding part 


tion of the 1st example of this invention, 
tion of the 2nd example of this invention, 
tion of the 3rd example of this invention, 
tion of the 4th example of this invention, 
tion of the 5th example of this invention, 
tion of the 6th example of this invention, 
tion of the 7th example of this invention, 
tion of conventional technology, 
tion of other conventional technologies. 

ster 
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[Drawing 1] 
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[Drawing 7] 
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